, were isolated from raw camel milk in Morocco. Comparative 16S rRNA gene sequencing assigned these bacteria to the genus Streptococcus with Streptococcus rupicaprae 2777-2-07 T as their closest phylogenetic neighbour (95.9 % and 95.7 % similarity, respectively). 16S rRNA gene sequence similarity between the two strains was 96.7 %. Although strains LMG 27682 T and LMG 27684 T shared a DNA-DNA hybridization value that corresponded to the threshold level for species delineation (68 %), the two strains could be distinguished by multiple biochemical tests, sequence analysis of the phenylalanyl-tRNA synthase (pheS), RNA polymerase (rpoA) and ATP synthase (atpA) genes and by their MALDI-TOF MS profiles. On the basis of these considerable phenotypic and genotypic differences, we propose to classify both strains as novel species of the genus Streptococcus, for which the names Streptococcus moroccensis The genus Streptococcus embraces a broad range of Grampositive, facultatively anaerobic, catalase-negative, chainforming and coccus-shaped organisms with a low DNA G+C content (Hardie & Whiley, 1997) . The genus has undergone significant expansion due to improved phenotypic and molecular identification methods, and includes 80 recognized species and 16 subspecies at the time of writing (Parte, 2014 ; http://www.bacterio.net/streptococcus.html). Animal-associated streptococci have been isolated from a wide range of environments (Kilian, 1998) and some of them have been associated with diseases such as endometritis, respiratory infections, endocarditis, meningitis, arthritis and mastitis (Chanter, 1997; Köhler, 2007) .
In the course of a study of the microbiota of raw camel milk in Morocco, two catalase-and oxidase-negative Streptococcuslike strains (LMG 27682  T and LMG 27684   T   ) were isolated on M17 agar (Biokar Diagnostics). Total DNA was extracted as described by Pitcher et al. (1989) . Rep-PCR fingerprints were determined as described previously (Gevers et al., 2001) . PCR mixtures, cycle conditions and treatment of the rep-PCR profiles were the same as reported by Ouadghiri et al. (2009) . Both isolates had clearly distinct profiles (data not shown) and thus represented different strains, which remained unidentified after comparison with our in-house database (Ouadghiri et al., 2009) .
To assess the phylogenetic position of both strains, their 16S rRNA genes were amplified by PCR using the universal primers PA (59-AGAGTTTGATCCTGCTCAG-39) and PH (59-AAGGAGGTGATCCAGCCGCA-39) described previously (Edwards et al., 1989) . PCR was performed on 150 ng DNA, with 0.5 U KAPA2G fast DNA polymerase (KAPA Biosystems), 16 KAPA2G Buffer, 1.5 mM MgCl 2 , 0.2 mM each dNTP, and 300 nM each primer in a 25 ml reaction volume under the following conditions: preheating Abbreviation: MALDI-TOF, matrix-assisted laser desorption/ionization time-of-flight.
at 95 u C for 2 min, then 35 cycles of denaturation at 95 u C for 15 s, annealing at 60 u C for 15 s and extension at 72 u C for 2 s, followed by a final extension of 30 s at 72 u C. The amplified products were purified using EXOSAP-IT (Affymetrix) and sequence reactions were performed with the primers PDR (59-GTATTACCGCGGCTGCTG-39), PCF (59-CTACGGGAGGCAGCAGTGGG-39) and PEF (59-CATGGCTGTCGTCAGCTCGT-39) (Edwards et al., 1989) by using a BigDye terminator cycle sequencing kit version 3.1 (Applied Biosystems). Sequencing products were purified by using G50 gel filtration (Sephadex G50 superfine; Sigma Aldrich) and loaded onto an ABI3130XL capillary sequencer. Analysis of the produced electrophoregrams was done with the sequencing analysis software version 5.3.1 (Applied Biosystems). Sequence assembly was performed by Geneious software (Drummond et al., 2011) . The consensus sequences were edited using MEGA software version 5.2.2 (Tamura et al., 2011) and compared with publicly available sequences. Analysis of both sequences using the EzTaxon-e database software (Kim et al., 2012) showed that strains LMG 27682 T and LMG 27684 T belonged to the genus Streptococcus with Streptococcus rupicaprae 2777-2-07 T as nearest phylogenetic neighbour (95.9 % and 95.7 % 16S rRNA gene sequence similarity, respectively), although both strains shared similar similarity levels towards several additional streptococci. 16S rRNA gene sequence similarity between strains LMG 27682 T and LMG 27684 T was 96.7 %. Phylogenetic analyses were performed using MEGA 5.2.2 software (Tamura et al., 2011) . Pairwise alignments were calculated and a phylogenetic tree showing the phylogenetic position of both strains was reconstructed by using the maximum-likelihood method ( Fig. 1 ). In this phylogenetic tree, both strains consistently clustered with Streptococcus merionis WUE3771 T .
DNA-DNA hybridizations were subsequently performed between strains LMG 27682 T and LMG 27684 T . DNA was extracted from 0.75 to 1.25 g cell mass using the protocol described by Gevers et al. (2001) . The microplate method was used as described by Ezaki et al. (1989) and modified by Goris et al. (1998) using a HTS7000 Bio Assay Reader (Perkin Elmer) for fluorescence measurements. Biotinylated DNA was hybridized with unlabelled ssDNA which was bound non-covalently to microplate wells. Hybridizations were performed at 36 u C in hybridization mixture (26 SSC, 56 Denhardt's solution, 2.5 % dextran sulphate, 50 % formamide, 100 mg denatured salmon sperm DNA ml 21 , 1250 ng biotinylated probe DNA ml
21
). The mean DNA-DNA hybridization value between strains LMG 27682 T and LMG 27684
T was 68 % (the reciprocal values were 67 % and 69 %) which is the threshold level for species delineation (Wayne et al., 1987) .
The DNA base composition of strains LMG 27682 T and LMG 27684
T and S. merionis LMG 27712 T was determined by HPLC as described by Mesbah et al. (1989) using a Waters Breeze HPLC system and XBridge Shield RP18 Sequence analysis of protein-encoding genes is increasingly used in taxonomic studies of various lactic acid bacteria including streptococci (e.g. Huch et al., 2013) . In general these studies confirm that housekeeping genes, especially when applied in a multi-locus approach, have a taxonomic resolution superior to that of 16S rRNA gene sequence analysis. In order to examine the phylogenetic relationships of strains LMG 27682 T and LMG 27684 T in more detail we sequenced the pheS, rpoA and atpA genes of both strains. DNA was extracted using an alkaline lysis approach (Niemann et al., 1997) and partial sequences of pheS (395-455 bp), rpoA (413-793 bp), and atpA (862-963 bp) were amplified using the primer combinations pheS-21-F/ pheS-23-R, rpoA-21-F/rpoA-23-R and atpA-20-F/atpA-26-R, respectively. Amplification conditions and sequencing reactions were as described by Naser et al. (2005 a, b) . SeaView version 4 was used to concatenate the pheS, rpoA and atpA sequences of both strains (Gouy et al., 2010 We subsequently evaluated the use of matrix-assisted laser desorption/ionization time-of-flight (MALDI-TOF) MS for the differentiation of strains LMG 27682 T and LMG 27684 T . Bacterial cells were grown on Columbia agar base (BBL) supplemented with 5 % sheep blood for 24 h at 37 u C under microaerobic conditions. Cell extraction for MALDI-TOF MS analysis was performed as described by Wieme et al. (2012) . Bacterial fingerprints were acquired using the 4800 Plus MALDI TOF/TOF Analyser (Applied Biosystems) in linear positive ion mode as described previously (Wieme et al., 2012) . A mass range of 2000 to 20 000 Da was used for the analysis. The MALDI-TOF MS profiles of strains LMG 27682 T and LMG 27684 T were highly similar but could be distinguished by peptides with m/z values of about 6100 and 6350 (Fig. S1, Table 1 demonstrate that each of the taxa examined is readily distinguished.
In conclusion, results of the present study demonstrated that strains LMG 27682 T and LMG 27684 T share 96.7 % of their 16S rRNA gene sequence and a rather high DNA-DNA hybridization value (68 %) that corresponds to the threshold value for species delineation, but also that they can be distinguished by multiple biochemical tests (Table 1) , sequence analysis of 16S rRNA genes ( Fig. 1) and proteinencoding genes and by their MALDI-TOF MS profiles (Fig.  S1 ). Given these ample possibilities for distinguishing the taxa represented by these strains we propose to classify them as two distinct species within the genus Streptococcus, for which we propose the names Streptococcus moroccensis sp. nov. and Streptococcus rifensis sp. nov.
Description of Streptococcus moroccensis sp. nov.
Streptococcus moroccensis (mo.roc.cen9sis. N.L. masc. adj. moroccensis pertaining to Morocco, from where the type strain was isolated).
Cells are Gram-stain-positive, non-spore-forming cocci and are arranged predominantly in small groups. No catalase or oxidase activity. Colonies on brain heart infusion agar supplemented with 5 % horse blood are about 0.5-0.8 mm in diameter, yellow-golden, round with raised margin, smooth, convex and non-haemolytic at 37 u C. Cells grow well under aerobic and microaerobic conditions at 25, 30, 37 and 45 u C but not at 10 u C. In API 50 CHL and API 20 Strep tests, positive results are found for leucine amino peptidase, a-galactosidase and aesculin hydrolysis. Acid is produced from galactose, glucose, fructose, L-arabinose, melezitose, L-rhamnose, D-xylose, D-mannose, N-acetylglucosamine, salicin, cellobiose, arbutin, inulin, amygdalin, lactose, sucrose, trehalose and gentiobiose. Negative results are found in tests for activities of hippuricase, pyrrolidonyl arylamidase, b-glucuronidase, b-galactosidase, arginine dihydrolase, alkaline phosphatase and in the test for the production of acetoin. Streptococcus rifensis (rif.en9sis N.L. masc. adj. rifensis of Rif, named after the northern region of Morocco, from where the type strain was isolated).
Cells are Gram-stain-positive, non-spore-forming cocci and are arranged predominantly in small groups. No catalase or oxidase activity. Colonies on brain heart infusion agar supplemented with 5 % horse blood are about 0.5-0.8 mm in diameter, yellow-golden, round with raised margin, smooth, convex and non-haemolytic at 37 u C. Cells grow well under aerobic and anaerobic conditions at 25, 30 and 37 u C but not at 10 or 45 u C. In 
